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(54) ALIGNMENT METHOD AND MACHINING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alignment 
method of a mask or an original plate and a substrate 
which can realize precision nanometer level machining. 
SOLUTION: This alignment method has a means for 
holding a mask 21 or an original plate in which a pattern 
is formed, a means for holding a substrate 31 to be 
machined and self-aligned part position in specified 
portions of the mask 21 or the original plate and the 
substrate 31, and measures the relative positions of the 
mask 21 or the original plate and the substrate 31 by 
using one method from among the methods (1), (2) and 
(3). In the method (1), the relative positions formed on 
the mask 21 or the original plate and the substrate 31 
are detected optically by a light interference method. In 
the method (2), the change in fluorescence intensity due 
to the distance between fluorescent material and 
fluorescence quenching material which are formed on 
the mask 21 or the original plate and the substrate 31 is 
detected. The method (3) is AFM or STM for detecting 

the relative position which are formed on the mask 21 or the original plate and the substrate 31. 



mm : 30g^i^x^M 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



25.09.2001 



RFST AVAILABLE COPY 



Searching PAJ Jfc A 2/2 ^-V 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



mn*wnmft up) U2> & |g J|§ !ft & $g (a) 



#M2001 -85501 
(P2001-85501A) 
<43)&B8B ¥£13^3 A30B (2001.3.30) 



(51)Inta 7 
H0 1L 21/68 
21/027 



FI 

H0 1L 21/68 
21/30 



F 5F0 3 1 
525E 5F046 





fcWFll -261911 




(71)ffiHA 


000003078 












(22)tttSB 


¥£ll^9/!16B(19 


99.9.16) 




#^jii»;iitSflj*Kffljiii»r72SS5 








<72)£W# 


50 1$ 










*«SJll!RJl|«f*#K>M^«^BIl#» * 






























^mm;ii«rm#K/MSi*SBri#» * 


















<74)ttHA 


100081732 










#g± *X Jfi* Wl«) 













64) aimo&m &mGt>tt&*3£tftox&n 



(57) [Sift] 

Z&Wit. 1 fcL<WJMSiS«3 l©t#5Effi 

^CC^l-^T^-^gPtifcWU vx * 2 1 & I, < iJM 
SiSS3 1 ©ffi*H4K©»15££. <Dvx*2 14>0< 
ttflWLL &*Utt»S3 1 .hfCJMSti/c. ffl*HiS 
Sft^Srft^KfcffiTTS^S^* * 2 1 i> L< 
OMSLb. *-5Ui««3 l±(c0EE3tx/c. 9tX4f* 

Um<3r?Z 92 \ i>L< ttJSBLh. *SC»««fi±K^ 
fiSSh/c. ta#&g£$tH-f£AFM*fcttSTM©(D 



4o 



vvuuu^uuuv\\ "-y 

^22 25 23 24 



34 



/32 33 



31 



(2) 

1 

-f>SB<4£«U v**6b<BII££«©tB*t<£g 
©$|JS* . . * & L < BJI£Jb£> & l»»S«U:CC$jA 

* 6 U < »JKUft«l>t*SKJb(c«0t3 ti*jtxMi 
Stite«»ttB**ffl-rSAFM«>0<ttSTM©t>r 

mtxym-cfr set ? sffinat>*m 
[»*s 2 ] * & u < \m&t »«©{as£*># 

*, v**fcb<BJKS©*H>$fc»»6ftfcAFMS 

£. v**fcL<BJF^£S«©#£iidrK:-»z;U775 
-OSMteWU 7**tO<BJ§aS£&fi©ffi*HSS 20 
©SIJ&&. WHUBfili, *51>BH1K| 

mtmytmxmwosmic <t *s£aK©£<i:*tttH 

fSrt\ *fcBv**fct,<BJiaLt. 4>St>BS«± 
(cfl^Sftfc. fH#ftg£tfeffl-f SAFM&IX BST 

M©t»rn*«o*ffi-ctf 5 c ££!®s*£-f sjmiiig., 

£, * i> b < BJlSSO^SPKiaW 6 ftfcA FM$ 
fcttSTM©tvffta»©^rtT5££*#*fc"J-SII 30 

3eats©Jjniils. 
ccjiDE-r-scir, Jni3ti3£«asu;tg«±©«£ 

ffilg'sr? |§|B${c;si»->±e5*6© 
7feAI*(CJ;f3. S«fc£<,>BS£±©«£fiM±^©;filg 
*M£*ff9C&ttM&-r&. ft*lI3. 4fStS©ZlO 

[«^©Sffl43i?8] 

[0001] 40 

©as^bif^afciiywxsgKBa-rs. 

[0 002 ] 

[ffi*©K»j] *©aifH#*aitr. m&nvvifv 
mm^mmti.ismmuhHx^?,. chKa, as 

^WcHC*#r4^a-^*«i>**ffi (4§BI¥7- 1 
0 6 22 9^&&) £ 9*^-7? h£±lf*fc& 



«Fgg20 0 1 -8 5 50'l 
2 

8- 1 7 949 3#&«) *>&m3ti ZHmUMbZ. 
[000 3] —lis %&&ffflC*.Z> V V9*>V 4 -V 

■CB3fl©*SJSa5*»«±©Ui?^ F &£"tCJ¥ loMt 

[ 0 0 0 4 ] ©g*§7£ffl©-7X d> y -f > 7 y >^ 

^J^£g«£©{4H£totf#fflSST*>3 > -eofc* 
&B£fctt©^©ftl>Hl©£lDI©#KllS;* h-5*§ 
^*it2<!:/C<if-C*»5 . iim©^y 7?-7 7.f©J:5K:{BJ 

Ei 4<2S^*>if *m>?c*i?)Jnx-f s c £ tf-eif &a> 

[0005] 

[fSW#«ifcbJ:5£-fSfSS] #fSW©BWB. ^ 
hJl/U^;t'©*flK©fini£pJfig£'ra. v^i^Jg 
3S£ S«©i£B£fctf ©#S;fc J: tfltolfSgSrStft-f S 

c££BiN£-f 

[0006] 

[SS*«?St-rSfc»©^S] #8WB. MS©DaO?: 
#JfflOfeX*>7 r *SWJv^d'*e,©36^fl«Jft-''!*- 
>K¥ici5. ^y^-^-iffS©ftlX?:^-r5fcJf) 

(D&m.^t>aumtbx. £©«fc5Sc^4fc*-rs. 

ftB£fo-l*©:«££ l,T. /<*->#«aE3 
S«£&f#-f£^|g?::flU v***>0<BJf3S£»£ 

fct^77Y-w> f (ta»tia©sa«i«5) sufitc 
fi£«. s»w«#ig£o-c. a<tii^:©M»c«)*b 

©t?4>J:< > *Sl»BjR*©#S©«ft6fiiffCC*jl,»-C. 

-^iB(cj:fji:c>{c?i^?:i-rst)©, mumnom 
m<Dim®mzit&mm? zct-c. mm**** 

rv-iy^yvmi) b©-c*-5-cfe«tt,^ ccici§ 

[000 7] S<E>{0"C*->g|5£, JOISnSSfii© 
tB^fitg^JffllCfflrtt* ^ ^ * - * " U^HC * -Cl6l±3 

R*WL. v^ft,0<BSS£a«©ta>l s t{4g©ii]S 
«4#IB©3lfF»Bt©«{l:«*IH-r S c £ tc J: -> rtf 5 



3 

[0008] ^©112 ©#£4 LX*mWW&TZ>1l 
mt. vx^LOJUSLt. 6£(,>BS8LLK:-?-* 

[0009] sateiwiiajias^'wtoeiitti*^* 

i *M*0«^»t«H-n m* 6r8**mf4 ft 
4ft 4. l>rh©«£fc$:)I^BffiK©J&»W»-ca 

ii»£*a*^t>efcfiM»wsfcirtfrc**. s*n«4 

tcB£BI*>fe**i#S U». Sfc*?-j£l!i©/c«>tcB£ 
mmt tt * >{t*f>-> t ;l^*«fWJift * 

©KiRx^* h ;i>4fiftSt§£«:gae: S. 

. [ooio] *^*sffise-r4M3©<as^to^*ffi 

h &0<BflkSJ6®Kfl:*tttb 
r*C4fc<fcorfT5C4£#844-rS. ft*Jl*»6 3 

§B<afS©*¥£ifi]©t!S*{ag£:r y y - i- y-r 

SflfflrfSfeAfc. ^*->*iM3hfc7XJiL<B 

us©®]. *>si,»«jiiix$ti-sfflij©se©c>-rn**s 

t,>B5R#K. STM, AFM*-Cffil>6h4. fi>/I 

cooii] cn?)*^^fi^^itata^*)-i*}5ffi4 
Wit L,/dR#©*tK©-fen< y r ? A >y > h Wife* 

[00 12] C©«fc5fttS«fCg-?<> ^*->iW»SS 
[0013] T ftfc£. fflj&LttfryT h 

Mtiej:9. v^^tt<ttji«4tti$n-2.ss^ffi 

©fflttftg$(Jffll£tTofc±r. BuM©fitg^to*^!£ 
1. 2fcJ:»). M-$->g|54MlX$n€.5«©H©-t7 ; 
5*ar/*-#-a>i=>»l 0nm{cM^*r©ffl>Ftt4g 



(3) #^200 1-85 50 1 

4 

4NC*rt»T. B&j£©lfr3©tirg£t>Him -rft*>*>. 
STM- AFM©jB3ea«:iS **1>B 
JS^HfcftfctftfflTSfcACTOfcKtf *C 4CC «fc it, 

xs txzmfotvwomm&mimom&z? ; * 
- $ - • v ft j jt - * - u-< *-cip w * c 4 amm 

4 ft*. 

10 [0014] tft:t*777-<>^>HMI. *5<til?tg 

sttt«©siSEa«©-o©^ai4 ur. yco^^ftfe© 

tf»H>4Sto-e*C4 4 > vX^fcKBJMSL **(,»B 
«R*ll«8tfSe4fcJ:»)> ffl*ttMO0IS*4f9C 

[0015] a±. *jw»*«*-r*ffl«^to**s* 

WATTS C 4 A$->*JBfi!*Snfcv^d>fcL, 
<ttJRS*. misns«R(c^-yy-h*o««Mt« 

»£B. -«©|B»*fil-9fcttll. 
iS^fii^iS4MI*-rac4fc«t:i3. rcjr->«aNLkK 

T**. Sfc. gEKtnX^rSSL-ftiSffitC^OT:, Sft-5 
^•$->4ffTS^X^feU<BJlS : Srffll-»r < SSP 

*o*tt"C»»fiatt«P* t y * - h JHIfltctf i»«c*« 

^. -"!$->©JnX4ff5c4*lT^S. 

[0016] *^*$«i6-rsffia^to-tt*a*}«fcc;. 

usaiottwr*!), /<*->R3?4tf^Jnx*js6-c*ti 
b. 7* hx e^a^, x-*A*-a^ot 
40 IM\ jfi«tt»©»*^©«H*ra^r. 

mB«ft ■sflnx/isfcs-5< jjdx^^4 . *©anxa 
a{cf&c-rtti»w. mmmomxicmte^ti-ym 

hf0fiST^C4*5pItl4 
ft*. CtiKiO. mot-/^-h**-y-<DH* 
•5ffiBtftS : Ht^<-f^*-€-©f6S-&f r 

^^x. f^tr? hi'^^tti©, essaiB^ji^© 

50 JU-^©A^->4»MTSC43jinIfie4ft€)o 



(4) 

5 

[0017] c {m^t>^m<omvmc 

TM • A F M<DffllM&fc£ £ b 
[0018l*fc. ttiB^feeSffiOSrWCca^fcJ: 

v*#fcU<BKfi. **^BSfi£0fc 

T£toix£igr&£ 0 

[00 19] 20 

(* 1 H 1 «c«8*©»JWcffi& JDX8 

EOftl&Z^Ltc. 1 1 Bv* * 2 l 4«#j-3fc*>© 
1 2 (£2453 1 *Sf$-r5fc»b®*;i/#-, 
1 3«8S*;i/^-*X % Y» Z^fifcffffitcggibTS 
tc&OmhTZ***-*-, 14tt»*7**.*x- 

»-*x, Y, z*i5icc^:*^«clBtlr"r*fc»©ffl»r 
1 5BSTM«-9*«ffl|-r5fc»©H- 

[0 02 0 ] CCrH2^7fir<fc5«C;tf5*-7**2 1 

#yy*ji/y**yu-h£&fljOfcs i 02/s 

iSfeJb3 lficRRLfc. v**2 1 <CfctrCdr->*B 
¥-rafc*<D^nA*6ttSIHi!l»2 2 (GD8BB5 0 n 
mft<DEHft"CgB3 1 0 0'nm-C. 1 0 0 nmBBBfrCR 
g) •fe;W7r"7-0^>KD/c«>©ei»2 3^»W 

y y - h iU-C«»W £ tc&><D&mWO STM7'P-^2 
5#RHSttTli>S. tt*5STM^O-^Bvx^2 1 

cc»«^^*-;i/2 8*R»ri 5t««8«Lrc» 
* 0 ats?3 i±ictt#y-y^^*^«;i/-Hfc*ii3 

CDSTM7'D-y2 5K3*JfrrS, 3 0(D#Sg©^0 
[0 02 1 ] v**2 1&SR3 ltt£9MM17« 50 



#1320 0 1 -8 5 50 1 

6 • 

/Co ^c^;U7T7^^>hfflOCaCi^^^J:^CC 
R«l,fc. ^«:STM7 r o-^2 5*ffl^r3oo^ai 

->2 2*#»J-rf*Jkrf**!J l/-hSKSR3 
0fc 8 ft*iCti80»ffttKaT, 12 0C-Ctfo?c 0 
S«3 l*«*fcT»Stfv;**2 1 tHWbfc. 
[0 0 22 ] 2C££fR3 1*R I x^>»Ofc 

/Co *©IS*SiO2/SiSSR:B5 0nmfl©O» 
ft I OOnmBWr^jsEStirtifc. 
[0 023 ]&tev**2 ICDffcbOfc. »lJ<D^*-> 

«3 1*C^#->£$£?U RlX7?>^|ffllfe 

/Co ^fc/^->iaoB^^->[y]a2 2oa^^iinsp 

©*Jfc^aa2 Onm<D*.(r»Ci3W*a<fc5CCR8tUfc. 

[0 024] f&SSft/cS i0 2/S iSS^AFM-C 
HflJLfc£C5, **K2 0nm(D^*So5 0nmfl 
CDfiSBtf 1 0 0 nmnH?J|gtt3tl?l>ft:. 

[0025] (92 Ojag©^S8) B3(C^9t^i 
CC«4ftJX«B©fll)S*Sbfc. 4 1 Bvx ^5 1^ffi 
#TSfc«><D*jl/#-% 4 2BS«6 ltfiWtifeA 
4 3BKfi*^y-*X, Y, Ztfflfcf* 
SKlBftTSfc«)©»ttr^^*x-*-. 4 4 BUM 

7^ax-^-^x, y, z*rt«c***«anw« 

/c*cotfi8ft7^^*x-a?-, 4 5B$3£ff-*H:^fcB-f 
£/c&<D3£fvf^*-% 4BBSBHt*t«HI , r*fc 
fibcDtt-iSJJS. 4 7B**JfcttffiRfc»©fca®#5W» 

[0026] c.cria4"csri^tc^xtt©v^^ 

5 It, jr^yu- h«ttffUA:S i 0 2 

/S i®R±3 ltcSgL/c 0 -?**5 l(Ctt;<jr-> 
^¥^4/c*(D^o^d>6/J:4DnflSP5 2 (DASPB5 
OnmftOEHfltSBS 1 OOnmr. lOOnmUPgr 
19®) <b, Hz;U777-f W> h<D/ctf><E>fl3S5 3#19: 

0)V-^5 43WR»6*lTl>a. *fcvX*<D"WMCB 

^y^-h;i/r*«Bi-rsfc»©aj6e*©^#9 h (5 

nmS) 5.5#RB3hT^S. fflR6 1±«C«#yy 

©fctf>©iaci»B3 3WRW6*n:^a. ***cb 

^6 4#RW6tiri>*. tfcJC^CC^SEfrklfiaia 
[0 0 2 7 ] v^^5 l<hS«6 lB^Sia^4 7* 

/Co wt^)iy75jsyvm<Dmaififr&£'>&'>it 



(5) 

7 

:/B4©fiM*weU *©tt>*Km3fc*tf ? I- 5 5# 

*->5 2£#iM*;M*i' y u-.Hfc**6 2&c£ 

9L/c. &*JC*-i6©&fEB*£T. 12 0Crtf-3 
fc. SS6 1 &#*>KT& St*-?** 5 1 *H#Lfc. 

[0028] %K3&6 ieu? ^>mmbtc 

fc. -e-OlSSS i02/Si g«KB 5 0 n mftCDOSg 
?&5 1 OOnmffl|li-C0^$nr^fc„ 10 
[0029] ^-7X^5 l©tt*>9«:. iM©^*-^ 
MK©IHa£ft-3v;**£i£BU ±<fclsJli&;fr8rcg 

©■WWcjt{£2 0 nm<OAl>flm<t^«:a!tlte. 
[0030] M^n/tS i02/S iS&£AFMt' 

©OSfo&J 1 0 0 nmlfflHSrj&fifc§*l-a>fc. (f&3©5l 

[003 1] 7 lB^-rS^-z^W-fSv^g 
fi7 2?:fi?}#T-Sfcfe©*;l/^-. 8 IBJUHSJiSS 
tS8 2£&#T3fc&©*;l'#-. 7 3im?^- 
>©&g^-B-=&?f ^> fc»© U — tf-^IJ^f 53fe^ 
7 4B*Ti*oe#*«ia-r*tH»R. 7 5t*fe* 

777-f >^>h^tf ^fc*«c-7^i'SSfMKgwen 
fcasti. 7 6 ttv* ^sffi©* >fr8wcsw e.ftfctf 

7 7«AFM^a-^. ^*j0-CB=tBSL/fc*iA 
FM7"a-:r©^{41&fflB. SflOU— tf-?6^K:<t 30 
th v^^Stg©^gp{c^W6tifct>*-ju?:jil; 

-cits, 'tit, i5.mm%mm>tcitxD%Mtt> i3vm 

£X. Y. Z^£fgSW-£fc«>©8&Ml7i'3^i- 
f. 8 4Bflfi>7;'^:£-*. 8 5BjJDI;*ftSSlS 

[ 0 0 3 2 ] C©JJDI$&ifi©#ffl«, 06 
9 1 B#5*gfei:KJft£;**-ifc£)gC r toUttZWl 
ffl'*Z~->, 9 2«SS±CC^3tifcPMMAUy^ 40 
[•.9 3. 9 4«3fe^9 : ]&{4ll^t>-(t4tf^-7-e;gI5, 
9 5 BJttl S ft £S£ffilCHtf £ ftfc -feJU 7 7 7 W 
> h SPa. 9 6 * - >BHcR» A F 

MOT'P-T'. 9 7ttAFM(C<fcSffl>Pf(4g$IJfflI©Sj? 

4&siHia©^*-> (^geiSdasut-eB. 

[0033] C OZmzm^-C-XOJ: *> tsMl_*'tt~> 
fe. 7^2*tt©5-f>*@©S iSffi (HffiBS^K 

fbKtcgfctvti,**) Office* yy^ju- >**yu- 

h©uy^h%5 0nm©JI3-CX.f>3-hL. C© 50 



#320 0 1-85 50 1 
8 

±#>e>. f£ts$n-ct,>-5^g©v^^A5r-> (#5* 

gfiitftc^HC r (C J; •SUISSE £ - >#iJijWrC t> £ . 
lOOnmtfff, ig3 0nm©5^>&X^-^) % 
lOOkg/cm' O^ilDiW, SfeiiCCjflU 
#W?c„ *©&««Ltffitf>6mi§!S:ISWtU 
&3fcCC<fc S * ->g^*tf -3 fc. 2 /< * - 

>£9 0g@&3€. ir^2©-feJl'7T7-( , >^>h 
gi5{4-C^ft©^-$->S«i. fflXStiSSfiHOffitf 

{ars^s*?fofca. ws^-*->ffliiss©^ii«spics: 

U^Vf^tc. C© 2 0©/'**- 

SSWff^AFMTSI^bfciC 
5. S350nm, -j2©S330nm. lOOnmt 

?*©F? h^-*-> (JE^tS^) 36*»sstn:i>«c 
t*5SIB3 n/co 
[0034] 

[mi] *^o^ i ©£»©^£§K{&sflnii£g©# 
azmwrztcitxD®. 

[03] *^o^2©HlH©^Si{C^*JDXKg©« 
JS£7Kf0„ 

[04] ^moM2<omM<D^mc^^M^t>^ 

[05] *^©03©^Sfi©^{c^5ftlXKg©^ 
JfS*^-T0. 

[06] *^©^3©»fi©^5C^Sflt§^fc#* 
[#^©lftHB] 

1 1 •v*i>2 HUWtitdtO^W- 
1 2»*«3 1 *«W$fc«>©***- 

14-ta»T^?aJ-dr- 
1 5-STMm#tHIJ3fi 

1 6 -Tfe^SS^SI 

2 1 --77,9 

2 2 - A jr ->£K3?-f Sfctf>©Gn£iS|! 
2 3-H2;P7T5-r>y> h©fc*©flSP 
2 4 ■ %¥W£^kibOtcltoO-?-- 9 
2 5 •STMT'O-^ 

2 e -amx**-*. 

3 1-S i.0 2 /S iSg 




(6) 2001-85501 





9 




10 


32- 




*65- 




33- 




7 1- 




34- 




72- 




35- 




73- 




4 1- 




74- 




42- 


--&K6 1 «W«fc»©***- 


75- 




43- 




7 6- 




4 4- 




77- 


••AFM7n-7 


4 5- 




8 1- 




46- 




10 8 2- 




47- 




83- 




5 1- 




84- 


»ai&7***x-* 


52- 




85- 




53- 




9 1- 


•*l£3¥fl9C r 


54- 




92- 




5 5- 




93, 


9 4 ^ft*HWIW^ * 


6 1 • 


-MR 


95- 


••■b;l/777-f>^> hSPfi 


62- 


y ^ &ffiR 


96- 


••AFMT'D-7' 


6 3- 




97- 


-ffiKWWaaHl £ a 6 * - > 


64- 


-3o<D^ji^7*nr-^ 


*20 





[01] • [02] [05] 




(7) 



f$H2 0 0 1 -8 5 5 0 1 



IH6I 



Li i/j u u [L> u u vv uJ -~ ! 



96" 



92 82 97 95 



93 
93 



5F031 CA07 JA02 JA22 JA38 JA50 
KA11 M27 

5F046 AA28 BA02 BA10 CC01 CC02 
CC03 CC05 EM3 EA18 EA21 
EB01 EB02 FA05 FA17 FA20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
I^FAT>EDTEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□'LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



